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Basic Definitions and Notations
Let (f, 3, (3t) >, P) be a complete, filtered probability space. Given T > 0, let I [0, T] and let-(I) denote the Borel e-algebra on I. We consider set-valued stochastic processes (ft) e I, (Ot)t e I, and (%t,r)t e I,r e N TM taking on values from the space Conv(Nn) of all nonempty, compact convex subsets of the n-dimensional Euclidean space Nn. These processes are assumed to be nonanticipative such that CI(X) denotes the family of all nonempty closed subsets of a metric space (X, p). Filtered, complete probability spaces (f, 3, (3t) > 0, P) are assumed to satisfy the usual hypotheses: (i) 3 0 contains all the P-null sets fff 3; and (ii) 3 f"l , > t3u, all t, 0 < t < oe. As usual, we shall consider a set I x f as a measurable space with the product a-algebra %(1) (R) 3. (Xt)t I denotes an n-dimensional stochastic process z, understood as a function z: I x ftN n with 3-measurable sections zt, each t I. This process is measurable if 3, }, and ff denote linear mappings defined by .L 2 D f---(3t(f))t I D, .L 2 9---+ (Jt(9))t I D, and 537 2 h---(t(h)) 1 G D, respectively, ttere, D denotes the family of all n-dimensional t-adapted cAdlg (see [7] ) processes (xt) 1 such that Esupt 6 i lxtl 2 < cxz. The space D is considered a normed space with norm
Given a measure space (X,%,m), a set-valued function :XCI(n) is said to be %-measurable if {x G X: (x)f3 C : 0} G % for every closed set C C n. For such a multifunction, we define subtrajectory integrals as a set ()={gG L2(X,%,rn,,n):g(x)E(x) a.e.}. We shall assume that the %-measurable, setvalued function :XCI() is square integrable bounded (i.e., a real-valued mapping X D x---I I () I I / belongs to L2(X, %, m, Let (Ot)t I be a set-valued stochastic process with values in CI'), (i.e., a family of if-measurable set-valued mappings t:f2---+Cl(n), t G I). We call measurable if it is %(1)(R) -measurable. Similarly, is said to be t-adapted or adapted if Ot is fit-measurable for each t G I. A measurable and adapted set-valued stochastic process is called nonanticipative.
We shall also consider %(1) (R) (R) %n-measurable set-valued mappings %: I f2 n---,Cl(n). These mappings will be denoted by (%t,r)tG I,rn, and called measurable set-valued stochastic processes depending on a parameter r n. The process %-(z't, zr)t i, r En is said to be t-adapted or adapted if %t,.r is 6 tmeasurable for each t G I and z E [n. We call this process nonanticipative if it is measurable and adapted. N2_v(t) and .ht_o(t,q) denote families of all nonanticipative set-valued processes (Ot)t I and % (-t,r)t 1, r ,n, respectively, such that Zt --( )t' and denotes a section of Z determined by u G The foregoing arguments can be repeated to obtain the above result for nonanticipative, set-valued 230 MICHAL KISIELEWICZ processes depending on a parameter r E Nn.
It can be verified (see [2, 3] )that for given F--(t)tEie 2s_v(mjt) (t)t I 2sv(Vt), and % (%t, r) e t,r _ (Gt(xt) )t I, and H o x (Ht, r(Xt))t e I,r n. Every stochastic process (xt) I D, satisfying conditions mentioned above, is said to be a global solution to SI(F,G,H). Given @ L(0) we shM1 consider SI(F,G,H) together with an initiM value condition x 0 -A. This type of initiM value problem will be denoted-by SI(F, G, H).
We shall assume that F, G, and H satisfy the following condition"
(1)" (i) F {(Ft(x)) i:x },G {(at(x)) i:x n, and H {(Ht, r(X))ti,rRn:xn}, such that mappings +xxn9 (t, w, x)Ft(x)(w conv(n), and I x x n x n (t, w, r, x)Ht, r(X)(W) Conv(n) are E @ n and E @ n-measurable, respectively; (ii) (Ft(x)) I, (Gt(x))t I, and (H x, r(X))t e I,r e n are uniformly square integrable bounded (i.e., functions (t,w)supx for (u,v,r) EZ2xZ2x4r2. It is clear that for and F,G, and H satisfying condition (A1) one has S;(u,v,r) C1(2 x 2qr2). We shall show that if condition (.A2) is satisfied, then it is possible to renorm a space 2 [[ v [[ 2, [[ z [[ 2)' where [ [[ 2 and [[ [[ 2 are appropriate norms on 2 and 2 equivalent to 2 and W 2 defined above.
Finally, observe that for every A, ,B, C1(2) and C, CI(W2) one has:
(AxBxC, A xB xC)5max{2 (A,A),2(B,B) ,w2(C,C)} where 2 and 2 a re Hausdorff metrics on Cl(2) and Cl(2) induced by the norms [[-[[ 2 and [[. [[ 2, respectively. Proition 2 Lemma 1. Suppose F,G, and H satisfy (A1) and (A2)" There is a norm on .2 .2 X t2 equivalen to the norm defined on 2 x 2 x qr2 by 2 I.Iw= uch that )( and q (u, v,z) 
